Neuropeptide RFRP inhibits the pacemaker activity of terminal nerve GnRH neurons.
The terminal nerve gonadotropin-releasing hormone (TN-GnRH) neurons show spontaneous pacemaker activity whose firing frequency is suggested to regulate the release of GnRH peptides and control motivation for reproductive behaviors. Previous studies of the electrophysiological properties of TN-GnRH neurons reported excitatory modulation of pacemaker activity by auto/paracrine and synaptic modulations, but inhibition of pacemaker activity has not been reported to date. Our recent study suggests that neuropeptide FF, a type of Arg-Phe-amide (RFamide) peptide expressed in TN-GnRH neurons themselves, inhibits the pacemaker activity of TN-GnRH neurons in an auto- and paracrine manner. In the present study, we examined whether RFamide-related peptides (RFRPs), which are produced in the hypothalamus, modulate the pacemaker activity of TN-GnRH neurons as candidate inhibitory synaptic modulators. Bath application of RFRP2, among the three teleost RFRPs, decreased the frequency of firing of TN-GnRH neurons. This inhibition was diminished by RF9, a potent antagonist of GPR147/74, which are candidate RFRP receptors. RFRP2 changed the conductances for Na(+) and K(+). The reversal potential for RFRP2-induced current was altered by inhibitors of the transient receptor potential canonical (TRPC) channel (La(3+) and 2-aminoethoxydiphenyl borate) and by a less selective blocker of voltage-independent K(+) channels (Ba(2+)). By comparing the current-voltage relationship in artificial cerebrospinal fluid with that under each drug, the RFRP2-induced current was suggested to consist of TRPC channel-like current and voltage-independent K(+) current. Therefore, synaptic release of RFRP2 from hypothalamic neurons is suggested to inhibit the pacemaker activity of TN-GnRH neurons by closing TRPC channels and opening voltage-independent K(+) channels. This novel pathway may negatively regulate reproductive behaviors.